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ABSTRACT : 

PURPOSE: To provide a laser drying device for printing which can dry ink on 
a printing matter uniformly over its whole surface. 

CONSTITUTION: A rotary polygon mirror 3 is disposed on the path of laser 
beam from a laser emission device 1 with its rotating shaft 3a inclined. The 
laser beam emitting by the rotary polygon mirror 3 irradiates the printing 
surface of a printing matter 6 and dries the ink on the printing surface. A 
fθ lens 4 is provided between the rotary polygon mirror 3 and the matter 
6 to be printed. The fθ lens 4 corrects the path of laser beam reflected 
by the rotary polygon mirror 3 so that laser beam may scan with a constant 
velocity linear motion on the printing surface. It is thus possible to keep 
the irradiating time of laser beam per unit area on the printing surface 
constant, providing uniform drying degree. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention — the ink dryer of printed matter - it is related wi th the laser 
dr yer for p rinti ng in more detai l^ " ~~ ' 

[0002] 

[Description of the Prior Art] The ink dryer which dries conventionally the ink of the printing lifter it is 
running with infrared radiation, hot blast, a flame, etc. was known. Since each such an ink dryer was 
structure which heats printed matter by heat conduction and dries ink, big energy was needed for an 
energy loss drying the ink of printed matter with a quick travel speed greatly therefore, and it had the 
problem that equipment was enlarged. Furthermore, when a gas flame was used, the paper powder on 
paper burned, and it became tar-like, and was accumulated into the jet pipe, and there was also risk of a 
flame. 

[0003] Then, the patent application public-notice [ Heisei 3 ] No. 54053 official report has proposed the 
laser dryer for printing which enables high-speed ink desiccation with little energy by irradiating laser 
light at printed matter and heating this. 

[0004] This laser dryer for printing is shown in drawing 6 . In this laser dryer for printing, the laser light 
launcher 1, for example, a carbon-dioxide-laser light launcher, discharges the laser flux of light 2. The 
rotating polygon (polygon mirror) 3 is formed in the location which interrupts this laser flux of light 2. 
Revolving-shaft 3a of a rotating polygon 3 inclines to the discharge locus of the laser light 2, reflects the 
above-mentioned laser light and is refracted. The printed matter guide apparatus 5 is arranged in the 
location which interrupts the flux of light 2 of the laser light by which reflective refraction was carried 
out [ above-mentioned ]. This printed matter guide apparatus 5 forms the transit way which carries out 
transit guidance of the letter printed matter 6 of continuation. 

[0005] In the above-mentioned configuration, if laser light is discharged from the laser light launcher 1, 
laser light will be reflected and refracted in a polygon mirror, will be guided at the printed matter guide 
apparatus 5, and will be irradiated on the printed matter 6 which runs this. Since the rotating polygon 3 
is rotating at this time, as shown in drawin g 7 , by maximum deflection angle 2thetamax, the laser light 
reflected in respect of each [ of a polygon mirror ] is shaken in the shape of radii, and is scanned linearly 
crosswise [ of printed matter 6 ]. The distance of a rotating polygon 3 and printed matter 6 is chosen so 
that the scan length on the printed matter 6 obtained to maximum deflection angle 2thetamax may suit 
the width of face W. Therefore, laser light is scanned covering full [ of printed matter 6 ]. According to 
transit of printed matter 6, laser light will be irradiated all over printed matter 6, it has it, printed matter 
6 is heated, and desiccation of ink is performed. 

[0006] In addition, since the rotating polygon 3 is made to incline to the locus of laser light, power 
density of the laser light on a mirror plane can be made low, and the temperature rise of a polygon 
mirror can be controlled. For this reason, a complicated cooling system becomes unnecessary and the 
whole equipment is compact, moreover, the vertical reflecting mirrors 8a, 8b, and 8c which carry out 
sequential reflection of the laser light which passed printed matter for the upper and lower sides of the 
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transit way of printed matter 6 — two or more ... is prepared in the transit direction upstream of printed 
matter, and preheating of printed matter is performed. Furthermore, the side-face reflecting mirrors 7a 
and 7b which counter across the transit way of printed matter 6 are formed in the right-and-left both 
sides of the printed matter guide apparatus 5. When it is reflected in the ridgeline part of a rotating 
polygon 3 and laser light is carried out for 2 minutes, it will be reflected at a larger include angle than 
said maximum deflection angle, and the reflected light will shift from the cross direction of printed 
matter. Then, with the side-face reflecting mirrors 7a and 7b, this laser light was caught, it led to printed, 
matter, and the risk by laser light leakage is prevented. 
[0007] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned conventional laser dryer 
for printing, the scan speed of the laser light in respect of printing did not become uniform motion, but 
the laser radiation time amount per unit area of printed matter differed by the center section and 
periphery in the cross direction of printed matter. For this reason, that center section was not able to 
differ in the rate of drying of printed matter from a periphery, and it was not able to dry the ink of a 
printing lifter to homogeneity over that whole surface. Then, the purpose of this invention is to offer the 
laser dryer for printing which can dry the ink of a printing lifter to homogeneity over the whole surface. 
[0008] 

[Means for Solving the Problem] This invention is equipped with the deflection means 3 for deflecting 
the laser light discharged from the laser launcher 1 and this laser launcher in order to attain the above- 
mentioned purpose. In the laser dryer for printing which irradiates the printing side of the printed matter 
6 the laser light deflected by this deflection means runs The laser dryer for printing to which made the 
scan amendment optical means 4 intervene between this deflection means 3 and printed matter 6, and 
amend the locus of the laser light deflected by this deflection means, and laser light enabled it to scan a 
printing side top by uniform motion by this scan amendment optical means is offered. 
[0009] Here, as for this deflection means, it is desirable that it is the rotating polygon which it is 
prepared [ rotating polygon ] on the locus of the laser light discharged from this laser launcher, and 
made the revolving shaft incline to the locus of this laser light. Moreover, as for this scan amendment 
optical means, it is desirable that it is ftheta lens. 
[0010] 

[Function] According to the laser dryer for printing of this invention which has the above-mentioned 
configuration, a scan amendment optical means is made to intervene between a deflection means and the 
printing side of printed matter, and the laser light irradiated by the printing lifter to dry made uniform 
motion. Consequently, irradiation time per unit area of a printing lifter can always be made equal, and a , 
fixed rate of drying can be obtained in every location on a printing side. / 
[0011] 

[Example] The laser dryer for printing by the example of this invention is explained below based on / 
drawing 1 thru/or 5. in addition, drawing 6 R> — the reference number same about a corresponding 
member identically to the member shown in 6 and 7 is attached and explained. 
[0012] The las.er dryer for printing of this example is the same as the above-mentioned conventional 
laser dryer for printing except for the point of having made the ftheta lens 4 intervening between a 
rotating polygon 3 and printed matter 6, as shown in drawing 1 R> 1 . That is, in the conventional laser 
dryer for printing, the reflected light reflected by the rotating polygon 3 was directly irradiated by 
printed matter 6. On the other hand, in this example, the ftheta lens 4 is penetrated, the reflected light is 
refracted here, and after scan amendment is carried out, it is irradiated by printed matter 6. In addition, 
about the ftheta lens 4, as shown in drawing 2 , the focal distance f and distance from a rotating polygon 
3 are chosen so that the scan length of the printing lifter obtained to maximum deflection include-angle 
2thetamax of a rotating polygon 3 may suit the width of face W of printed matter 6. 
[0013] Hereafter, actuation of the laser dryer for printing of this example equipped with the ftheta lens 4 
is explained to a detail as compared with the case of the former which is not equipped with ftheta lens. 
[0014] In the conventional laser dryer for printing which is not equipped with ftheta lens, it reflects like 
drawing 3 and the laser flux of light 2 which carried out incidence to the rotating polygon 3 scans a 
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printed matter 6 top linearly crosswise [ the ]. Make the perpendicular from a rotating polygon 3 to 
printed matter 6 into the datum line R, and the include angle of the datum line R and the laser flux of 
light 2 reflected with the rotating reflector to make here theta, If the location of the cross direction of the 
printing lifter from the point (henceforth [ it is based on the abbreviation in the cross direction of printed 
matter, and ] "a reference point O") that L and the datum line R intersect printed matter 6 in the distance 
of the rotating polygon 3 and printed matter 6 which met the datum line R is set to x The exposure 
location x of the printing lifter of laser light is about expressed with x=Ltantheta. That is, x carries out 
proportionally [ abbreviation ] at tantheta. Here, since the rotating polygon 3 is rotating with a fixed 
angular velocity, the include angle theta of the above-mentioned laser flux of light changes by fixed 
angular-velocity omega=d theta/dt. Therefore, scan speed v=dx/dt of laser light is about expressed with 
omegaL-cos-2theta. This shows becoming large as an include angle theta increases and the exposure 
location x (=Ltantheta) of laser light separates the scan speed v of laser light from the core O of printed 
matter 6 crosswise. For example, if scan distance of the laser light of per unit time amount deltat (unit 
include-angle deltatheta=omega-deltat) in near the core of the cross direction of printed matter 6 is set to 
deltaxl and scan distance of per unit time amount deltat (unit include-angle deltatheta=omega-deltat) in 
the location distant from the core of the cross direction of printed matter is made into deltax2, the 
direction of deltax2 will become longer than deltaxl. For this reason, by the center section and periphery 
in the cross direction on a printing side, the irradiation time per laser photometric-units area differs, and 
the degrees of desiccation of ink will differ. 

[0015] On the other hand, in this invention, as shown in drawing 4 , the ftheta lens 4 is arranged so that 
the optical axis may meet the datum line R. If reflected in the direction which makes the datum line R 
and an include angle theta by the rotating polygon 3, incidence of the laser flux of light 2 will be carried 
out to the ftheta lens 4 by theta whenever [ incident angle ]. The laser flux of light which penetrated the 
ftheta lens 4 scans a printed matter 6 top linearly crosswise [ the ]. Here, ftheta lens is a lens which 
carries out image formation to the location x which fills x=ftheta (here, x is the distance of the cross 
direction from a reference point O) with theta whenever [ incident angle ] on the scan layer in which 
only the focal distance f left the flux of light which carried out incidence. According to the ftheta lens, 
the scan location x of laser light is proportional to theta whenever [ incident angle ]. Since the include 
angle theta of the above-mentioned laser flux of light is changing by fixed angular-velocity omega=d 
theta/dt, scan speed v=dx/dt of laser light serves as constant value omega-f about. Therefore, also in 
which location of a printing lifter, the laser light spot will be moved with constant speed. For example, 
as similarly as the point, scan distance of the laser light of per unit time amount deltat (unit include- 
angle deltatheta=omega-deltat) in near [ in the cross direction of printed matter 6 ] a core is made into 
deltaxl 1 , and if scan distance of per unit time amount deltat (unit include-angle deltatheta=omega-deltat) 
in the location distant from the core of the cross direction of printed matter is made into deltax2\ 
deltaxl 1 and deltax2' will become equal. Thus, since the scan speed of laser light becomes equal in all 
locations including the center section and periphery in the cross direction of printed matter, the 
irradiation time per unit area of the printed matter of laser light also becomes equal in all the locations of 
printed matter. Therefore, the desiccation degree in all locations including the center and the 
circumference of a printing side becomes equal, and can obtain a good quality of printed character. 
[0016] According to the ftheta lens 4, the failure by the field of a rotating polygon 3 can also be 
amended further. The field failure amendment with ftheta lens is hereafter explained with reference to 
drawing 5 . When the field which has the field failure condition of I shown with the chain line besides 
the field of the normal condition which shows as a continuous line, and the field which has the field 
failure condition of RO shown with an alternate long and short dash line are established in the rotating 
polygon 3, the locus of the flux of light of the reflected light will shift from the normal location of a 
continuous line to the location of (b) of the chain line, or (b) of an alternate long and short dash line, and 
will sway in the vertical direction. However, the above-mentioned reflected light locus (**) or (**) can 
be amended to (RO ! ) by forming the ftheta lens 4 like this invention, respectively (T). Therefore, laser 
light can always be condensed in a fixed location irrespective of the failure by the field. 
[0017] In addition, modification and amelioration various by within the limits of the technical matter 
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indicated by the claim are possible for this invention, without being limited to the above-mentioned 
example in any way. For example, although ftheta lens was used in the above-mentioned example as a 
scan amendment optical means for carrying out the uniform motion scan of the laser light, other scan 
amendment optical means may be used, moreover, the vertical reflecting mirrors 8a, 8b, and 8c - it is 
not necessary to form the ... and side-face reflecting mirrors 7a and 7b Furthermore, the deflection 
means which has the mirror sections to rotate, such as a galvanomirror, instead of a rotating polygon 
(polygon mirror) 3 may be established. The deflection means which has the reciprocating mirror section 
may be established. In addition, what is necessary is to choose a scan amendment optical means in 
accordance with a deflection means, and just to make it the laser light irradiated by the printing lifter 
make uniform motion, since the scan locus of reflective laser light changes with the classes of deflection 
means. 
[0018] 

[Effect of the Invention] He makes a scan amendment optical means intervene between a deflection 
means and the printing side of printed matter, and is trying for the laser light irradiated by the printing 
lifter to dry to make uniform motion according to the laser dryer for printing of this invention explained 
in full detail above. Therefore, irradiation time per unit area of the center section in the cross direction of 
printed matter and a periphery can be made equal, and the variation in a rate of drying can be abolished. 
When ftheta lens is especially used as a scan amendment optical means, using a rotating polygon as a 
deflection means, amendment of the failure by the field of a rotating polygon can also be performed. 



[Translation done.] 
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